In this paper, numerical solutions of the generalized Burgers-Huxley equation are obtained using a new technique of forming improved exponential finite difference method. The technique is called implicit exponential finite difference method for the solution of the equation. Firstly, the implicit exponential finite difference method is applied to the generalized Burgers-Huxley equation. Since the generalized Burgers-Huxley equation is nonlinear the scheme leads to a system of nonlinear equations. Secondly, at each time-step Newton's method is used to solve this nonlinear system then linear equations system is obtained. Finally, linear equations system is solved using Gauss elimination method at each time-step. The numerical solutions obtained by this way are compared with the exact solutions and obtained by other methods to show the efficiency of the method.
INTRODUCTION
Most of the problems in various field as physics, chemistry, biology, mathematics and engineering modeled by nonlinear partial differential equations. One of the nonlinear partial differential equations is the generalized Burgers-Huxley equation.
The generalized Burgers-Huxley equation of the form;
with the initial condition
and the boundary conditions 
The exact solution of Eq. (1) is
where
and α, β , γ and δ are parameters that β ≥ 0, δ > 0, γ ∈ (0, 1) . When α = 0 and δ = 1, Eq. (1) is reduced to the Huxley equation which describes nerve pulse propagation in nerve fibres and wall motion in liquid crystals[1]
When β = 0 and δ = 1, Eq. (1) is reduced to the Burgers equation which describes the far field of wave propagation in nonlinear dissipative systems[1]
It is known that nonlinear diffusion equations (6) and (7) play important roles in nonlinear physics. They are of special significance for studying nonlinear phenomena.
If we take δ = 1 and α = 0, β = 0, Eq. (1) becomes the following Burgers-Huxley equation:
Eq. (8) Darvishi et al. [6] . Batiha et al. [7] used the variational iteration method, which based on the incorporation of a general Lagrange multiplier in the construction of correction functional for the equation. Numerical solutions of the equation was obtained using a polynomial differential quadrature method by Sari and Gürarslan [8] .
For numerical solution of the equation, based on collocation method using Radial basis functions, called Kansa's approach was used by Khattak [9] . Javidi and
Golbabai [10] presented the spectral collocation method using Chebyshev The explicit exponential finite difference method was originally developed by Bhattacharya for solving of the heat equation [19] . Bhattacharya [20] 
IMPLICIT EXPONENTIAL FINITE DIFFERENCE METHOD
We rearrange Eq. (1) to obtain
Dividing by u
Using the finite difference approximations for derivatives Eq. (10) have been taken following form
Eq. (11) is the implicit exponential finite difference method for solution of the generalized Burgers-Huxley equation. Where the solution domain is discretized into cells described by the nodes set (x i ,t n ) in which x i = ih, (i = 0, 1, 2, ..., N) and t n = nk, (n = 0, 1, 2, ...), h = ∆x = 1−0 N is the spatial mesh size and k = ∆t is the time step. Also U n i denotes the finite difference approximation to the exact solution u(x,t). Eq. (11) is system of nonlinear difference equations. Let us consider the nonlinear system of equations in the form
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2.
T and V = U 
NUMERICAL RESULTS
In this section, we obtain numerical solutions of the generalized Burgers-Huxley equation by implicit exponential finite difference method and exact solutions for problems. The accuracy of the proposed method is measured using the absolute error which defined by
All of the computational work is performed with h = 0.01 and k = 0.0001. Problem 1. In Table 1 Table 5 .
Problem 3. Table 6 shows absolute errors for various values of x , t and β with α = 1, δ = 1, γ = 0.0001. Problem 4. Table 7 presents absolute errors for various values of x, t and γ with α = 5, β = 10, δ = 2. From all of the computed results is observed that values of the errors are very small. Also, it should be noted that the accuracy of the results decreased when δ and β increased and the accuracy increased when γ decreased. From comparisons of the numerical results with the exact solutions it is deduced that the proposed method gives highly accurate solutions. The rates of convergence of the method, computed using
where E h and E h/2 are the errors defined in Eq. (13) with the grid size h and h/2, respectively. Rate of convergence at δ = 1 and t = 1 for the Problem 2 is shown in Table 8 . From the table, we observe that the proposed method is second order accurate in space. From this table, it can be seen that errors approach to zero as the mesh refines, which shows that the scheme is consistent. Table 2 , results obtained by the implicit exponential finite difference scheme has better than results obtained from the other numerical schemes.
